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DISCUSSION 


Donatp 8. Brerry,? A.M. ASCE.—The capacity charts described by Mr. 
Buckley were designed for use in determining deficiencies in state and county 
highways and in city street systems, as part of a study of “Ohio Highway 
Needs.”, The method of determining capacity necessarily was to be simple for 
uniform application by several hundred state, county, and city engineers. As 
stated by Mr. Buckley (see under the heading, ‘‘Planning of Surveys”), 
‘‘* * * it is highly important that the task be simplified by every possible means 
without sacrificing accuracy.” 

Use of these charts for other than their original purpose can lead to question- 
able results, especially when comparing the capacities of streets under one-way 
operation and two-way operation. Each chart sets forth capacity values for a 
single street under one-way or two-way operation, for a fixed distribution of 
traffic by direction. The charts do not have correction factors for variations 
in directional distribution of traffic or for variations in the operating conditions 
of the parallel street which normally is used under one-way operation to carry 
traffic in the opposite direction. 

Comparisons of capacities for a single street under one-way versus two-way 
operation may be valid for studies on urban extensions of state highways, in 
which both directions of state highway traffic are routed over the two-way 
street, and in which the parallel street is not attractive to traffic under the two- 
way traffic plan. One-way operation of such streets “spreads the load,” as 
revealed by capacity surveys in the State of Washington.*® 

In many downtown areas, however, both of the parallel two-way streets 
being considered for one-way operation are already through streets and are 
both attractive to traffic in the peak hours. Using Figs. 1, 2, and 3 for com- 
paring capacities of such streets for one-way and two-way operation can lead 
to results which vary considerably from those obtained when using similar 
charts in The Highway Capacity Manual.® 

Table 1 shows an example of a method of presenting comparative capacities 
of two parallel streets under one-way versus two-way operation. The capacity 
values shown were obtained by computing the practical capacities, by direction 
of movement, for each of two parallel streets, and combining the results to 
obtain directional volumes for the pair of streets. The charts* of The Highway 
Capacity Manual were used in making the computations. 

When the two 50-ft streets of Table 1 are both attractive to through traffic, 
their computed capacity under one-way operation, with parking on both sides, 
is only 2% greater than with two-way operation (1,490 vehicles per hr versus 


Norre.—This paper by J. P. Buckley was published in November, 1951, as Proceedings-Separate No. 
101. The numbering of footnotes and tables in this Separate is a continuation of the consecutive number- 
ing used in the original paper. 

* Asst. Director, Inst. of Transportation and Traffic Eng., Univ. of California, Berkeley, Calif. 

4“Spokane Urban Highway Capacity Survey,’’ Washington Dept. of Highways, February, 1951. 

5“Urban Highway Route Evaluation,” by H. C. Higgins and R. E. Dunn, Proceedings, Highway Re- 
search Board, National Research Council, January, 1952. 

6 ‘Highway Capacity Manual,” Bureau of Public Roads, U. S. Dept. of Commerce, U. S. Govt. 
Printing Office, Washington, D. C., 1950, pp. 79 and 84, Figs. 24 and 26. 
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2 BERRY CN HIGHWAY CAPACITY 


TABLE 1.—ComparaTIvE Capacities oF Two-Way 
AND ONE-Way STREETS? 


These data apply to two 50-ft east-west streets in a downtown area. In the peak hour, 60% of traffic 
is eastbound, with 10% commercial vehicles, 10% left turns, and 10% right turns. Signals are timed for 
30-sec green in a 60-sec cycle. There is no bus stop. 


Practica, Capacity oF Two STREETS, IN VEHICLES PER Hour 


Streets ATTRACTIVE TO 


One Street Nor ATTRACTIVE 
TuHRouGH TRAFFIC 


Parking control and To THROUGH TRAFFIC? 


direction of movement 


Two-way One-way Two-way One-way 
operation operation operation operation 


(a) Parkine Boru Sipes 


Eastbound........ 660 895 880 895 
Westbound ....... 440 595 585 595 
Both directions... . 1,100 1,490 1,465 1,490 


(b) Parkine Prouisitep ON Soutnu Sipe or Bora 


Eastbound........ 990 1,380 1,320 1,380 
Westbound ....... 660 920 880 920 
Both directions... . 1,650 2,300 2,200¢ 2,300 


(c) Parkine ProuisBITeED ON NortuH Sipe oF ONE STREET AND SovutH SIDE OF THE OTHER 


‘Eastbound ........ 825 1,380 1,100 1,380 
Westbound ....... 550 920 735 920 
Both directions... . 1,375 2,300 1,835 2,300 


(d) No Parxine S1pes 


Eastbound ........ 1,210 1,975 1,750 1,975 
Westbound ....... 880 1,320 1,170 1,320 
Both directions... . 2,190 3,295 2,920 3,295 


* Computations of capacities"in the limiting direction are based upon values shown in Figs. 24 and 26, 
Highway Capacity Manual, 1950. The capacities for the westbound direction (carrying only 40% of the 
traffic) are taken as two thirds of the limiting capacities in the eastbound direction, in Tables 1(a) and 1(d). 
In Tables 1(b) and 1(c), however, the limiting condition for two-way streets with a 60-40 directional distribu- 
tion is the capacity of the side of the street on which parking is not prohibited., : 

> This assumes that the two-way street which is not attractive to through traffic will carry only 50% of 
the volume carried by the other street in each direction. _ ; 

¢ If directional distribution of traffic is 67% to 33% instead of 60% to 40%, this two-way operation 
will carry 2,640 vehicles per hr versus 2,070 vehicles per br for one-way operation. 


1,465 vehicles per hr). Figs. 2 and 3 show a 24% advantage for a one-way 
street of the same width and location (1,050 vehicles per hr versus 845 ve- 
hicles per hr). 

When parking is prohibited on one side of the street (the peak-direction 
side for two-way streets), the comparative capacities depend upon the direc- 
tional distribution of traffic. With a 60% to 40% directional distribution of 
traffic, the computed capacity for the two streets of the example in Table 1(b) 
is 2,300 vehicles per hr for the one-way operation as compared with 2,200 
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BARNETT ON HIGHWAY CAPACITY 3 


vehicles per hr for two-way operation of the streets. If the directional dis- 
tribution of traffic is 67% to 33%, the practical capacity for two-way operation 
is 28% greater than for one-way operation. 

Under conditions of no parking on both sides, Table 1(d) shows that the 
computed value of the practical capacity for the two one-way streets is 13% 
greater than under two-way operation (3,295 versus 2,920). Figs. 2 and 3 indi- 
cate a capacity advantage of 38% (2,100 versus 1,515) for a one-way street 
under the same conditions. 

When one of the streets is not attractive to traffic under the two-way plan, 
the resulting capacity of the two two-way streets may be quite low, as shown in 
the example in Table 1. Under the one-way plan in such cases, traffic is forced 
to use the less attractive street and, as shown in Table 1, the capacity of the 
pair of one-way streets greatly exceeds the capacity under two-way operation. 

When one-way streets can be used, they may have many other advantages 
over two-way streets in addition to their increased capacity. They simplify 
movements at complex intersections, reduce delays due to double parking, 


facilitate progressive timing of traffic signals, reduce travel times in nonrush 


hours, and spread traffic loads over little-used parallel streets. The actual 
increase in capacity obtained by changing two existing two-way downtown 
through streets with parking over to one-way operation may not be great, how- 
ever, if the basic data in The Highway Capacity Manual on the capacity of 
one-way streets are accepted as correct for design and traffic control purposes. 

The Department of Traffic and Operations, Highway Research Board, has 
voted to reactivate its Committee on Highway Capacity. This should afford 
an opportunity to collect data on operating capacities of many additional one- 
way streets, and to reappraise the chart values on the capacity of one-way 
streets.” 


JosePH Barnett,® M. ASCE.—One of the principal parts of this paper is a 
description of highway capacity charts which show practical working capacity 
for various conditions. As stated in the paper, these are based on data in The 
Highway Capacity Manual of the Highway Research Board? and eliminate the 
arithmetic necessary to account for certain variables when using the charts in 
The Highway Capacity Manual. The writer questions the advantage of the 
circular forms shown in Figs. 1, 2, and 3. He redrew one of the charts in the 
conventional rectangular form, with speeds increasing from left to right, and 
found it much easier to use. 

Figs. 2 and 3, showing practical working capacity in terms of total vehicles 
per hour, should be used with caution as they can be greatly in error. The 
capacities of streets in downtown and intermediate districts are determined to 
such a great extent by the volume of traffic on cross streets that to generalize 
on the capacities may be out of order. Where the volumes of through and cross 
traffic justify control by traffic lights, the additional computation to correct 

7“*Highway Capacity Manual,” Bureau of Public Roads, U. S. Dept. of Commerce, U. 8. Govt. 
Printing Office, Washington, D. C., 1950, p. 84, Fig. 26. 


8 Chf., Urban Highway Branch, Bureau of Public Roads, U: 8. Dept. of Commerce, Washington, D. C. 


_ *“Highway Capacity Manual,” Bureau of Public Roads, U. 8. Dept. of Commerce, U. 8. Govt. 
Printing Office, Washington, D. C., 1950. 
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+ NORMANN ON HIGHWAY CAPACITY 


for ratio of green interval to total cycle affects the capacity volume more than 
most of the factors included in the chart. It would have been well to state in 
the title of the chart that volumes are for the hour of green interval. For 
intersections with traffic light control an excellent set of charts was prepared!® 
by Jack E. Leisch, A.M. ASCE, a member of the Highway Research Board 
Committee on Highway Capacity. 


O. K. Normann"™.—The circular charts which Mr. Buckley has presented 
were prepared for estimating needed highway improvements in Ohio. They 
were used by state, county, and city engineers for a specific purpose in which 
the required accuracy could be attained by applying data for average conditions. 
It was realized at the time they were prepared that some degree of accuracy had 
to be sacrificed for simplicity. Many of the variable factors which ordinarily 
influence the capacity of a highway or street could not be included in the 
charts, and, therefore, average values which apply only to conditions in Ohio 
were used in preparing the charts. The charts served their purpose very well. 

In other sections of the United States where other conditions are present, 
or even in Ohio, if the information contained in The Highway Caz city Manual 
is to be applied for other purposes, the information contained in Figs. 1, 2, 
and 3 should not be applied without first making certain that they fit the 
particular conditions under study. In fact, in most cases it will be necessary 
to revise the data contained in the charts to fit local conditions. The variation 
in traffic flow, its distribution by directions, the effect of commercial vehicles, 
and the traffic volumes, which may be considered “practical capacities’? may 
be quite different in other sections of the United States than in Ohio. 

In many cases where a greater accuracy is desired and where overestimates 
will not balance the underestimates, it may not be advisable to use charts of 
this type. This is especially true when considering various design improve- 
ments at a specific location or comparing increases in capacities that may be 
attained at a specific location by such traffic regulations as the elimination of 
parking, one-way street operation, or the elimination of certain turning move- 
ments at intersections. 


J. P. Bucxuey," M. ASCE.—Messrs. Normann and Berry are correct in 
cautioning against use of the Ohio charts for other than their original purpose. 
The charts were designed to meet the needs of a large-scale highway planning 
study in Ohio. The basic method is adaptable to similar studies in other 
states but the data would have to be revised to fit the conditions in each state. 

The writer does not recommend the use of charts of this type for specific 
capacity problems. Detailed analysis taking into consideration the specific 
factors involved, as set forth in The Highway Capacity Manual, gives far 
more valid results in individual cases. 

Mr. Berry correctly points out that variations in directional distribution 
of traffic and in attractiveness of a street to through traffic may materially 


1° Public Roads, Vol 26, No. 6, February, 1951, U. 8. Govt. Printing Office, Washington, D. C. 


11 Chf., Traffic Operations Section, Highway Transport Research Branch, Bureau of Public Roads, 
Washington, D.C. 


12 Chf. Engr., Highways Div., Automotive Safety Foundation, Washington, D. C. 
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BUCKLEY ON HIGHWAY CAPACITY 5 


affect the flow or volume. However, the capacity or the ability of the street 
to handle traffic remains the same. The capacity is there whether it is used 
or not. 

Since directional flow is usually unbalanced, certain flow assumptions were 
made in the preparation of Fig. 2 which are not stated in the paper. These 
assumptions are as follows: 


Item Areas One direction The other direction 
1 Downtown 55% 45% 
2 Intermediate 60% 40% 
3 Outlying 663% 334% 


Fig. 3 shows the maximum practical capacity of one-way streets on certain 
stated conditions. A pair of one-way streets under the same conditions would 
have twice the capacity of one street. However, because of the unbalanced 
flow the actual volumes would normally be considerably less, as indicated by 
Mr. Berry. 

Mr. Berry’s method, therefore, gives a more realistic analysis of the advan- 
tages of a pair of one-way streets against a pair of two-way streets from the 


standpoint of actual volumes carried. 


Mr. Barnett points out that the titles of Figs. 2 and 3 should state that the 
volumes are per hour of green interval. This is covered by special condition (4) 
under Fig. 2. However, it would certainly be clear if both figures were labeled 
as Mr. Barnett suggests. 
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